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Magnetic Modulators (Frequency Multipliers) Crossed With Magnetic Fields

offers the possibility to work without filters iﬁfthéﬁféédiné.Q' 

and output circuit \necessary for multipliers with parallel -
fields) which take much space. 2) The approximation of the core .
magnetizing curve by the arcus tangens permits d’rather,precisejy’“
computation of the basic characteristics of an idling multi- .
plier with double frequency output. 3) A multiplier with ground - .
frequency output operates in the way of a transformer and - in R
contrast to the frequency doubler - does not provide any ampliz . - =
fication. 4) The fundamental frequency multiplier has a'much.”
higher value of the lower threshold of 1imiting'sensitivity;thanv;
the frequency doubler. Its advantage is the fact that it operates
almost without idling and that its transmission ratio does not
depend on the voltage and frequency of- the source and the tem-
perature of the environment ‘when changing it within wide limits.
There are 9 figures, 1 table, and 11 references, 8 of which are : -
Soviet. : : ' B
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PHASE I BOOK EXPLOITATION SovV/4915 7 1f
Boyarchenkov, Mikhail Aleksandrovich, and Mbisey Aroﬁovich
.Rozenblat - ' e : ————e e

Bystrodeystvuyushchiye reversivwnyye elektroprivody s magnitnymi
usilitelyami (High-Speed Reversible Electric Drives With. :
Magnetic Amplifiers) Moscow, 1959. 40 p. 5,000 copies print- :
ed. (Series: Peredovoy opyt proizvodstva. Seriya S
"Elektroenergetika,’ vyp. 1 ' -

Sponéoring VAgency: Obshchestvo po rasprostrane_niyu ,politicheSk‘ikh"f', .
‘ 1 nauchnykh znanly RSFSR and Moskovskly Dom nauchno-tekhnicheskoy -
propagandy imeni F. E. Dzerzhinskogo. U

Ed.: A. V. Shinyanskiy; Resp. Ed.: I. A. Maninj ‘Tech. Ed.:
R. A. Sukhareva. ' : o

‘PURPOSE:' This booklet 1s intended for designers of automation =~
devices used for electric drives. - o E L

‘Carﬁ 1/3-7
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’ "High-Speed Reversible Electric Drives (Cont.) ' SOV/49157'?k;

COVERAGE: The booklet 1s based on results obtained by the Lab--
oratory of Automation Components of the Institut avtomatikl
{ telemekhaniki AN SSSR (Institute of Automation and Tele-
mechanics of the Academy of Sciences USSR) in the develop- -
ment and experimental investigation of two high-speed re-
versible electric drives, one of which 1s activated by a
d-c motor of the PN2.5(P1l) type, and the other by a two-
phase induction motor.of the DAD2-350/50 type. -The booklet
is divided in two parts. - Part I, entitled "Reversible _
D-C Drive With Magnetic Amplifiers," contains the following .
chapters: "Selection of the Circuit of a Power Magnetic
Amplifier"; "Mechanical Characteristics of the Drive";
"Peedback Drive System"; "Amplifier of the Excitation Cir-
cuit and General Diagram of the Drive"; and "Basic Struc-
tural Parameters of ‘a Magnetic Amplifler and Drive :Charac-
teristies." Part II;"entitled "High-Speed Reversible Drive
With a.Twn-Phase Induction Motor and a Transistor-Magnetic
Amplifier," consists of the followlng chapters: "Motor"; -
"Selection of Magnetic-Amplifier Circuit"; "Selection of

- Magnetic-Amplifier Bias"; "Reduection of the Effect of the
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Feedback Circuit on the Inertness of the Magnetic‘Amplifierﬁ R
Structural Parameters of the Amplifier and Its Static Charac- . -
teristics"; "TransistorizedvPhase-Sensitive Amplifier";

"Matching of.Magnetic,andvTransistOr'Stages"; and "Drive
Characteristiess. No personalities are mentioned. ‘There are

9 references: 6 Soviet, and 3 English,

'TABLE OF CONTENTS: None
AVAILABLE: = Library of Congress

o . | ' S VJP/rs:m'/os
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Magnetic modu_.a.ing hea.d for reproducing the’ magnetlc recording of

impolses in a reta.rded motion of ‘the carrier, . Trudy VNA]Z ;

no,5:519%29 59, (MIRA l5°»“
(Magretic recorders and recording) .
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o L 50V/2-&=59°4m96/33 .
Volodin, V, S,,and Rozenblat. M.A. (Moscow) S \§‘~

A Source of Stable Direct Voltage Based on Magnet:c and
Semiconducter. Element5‘1 o -

Izvestiya. Akademli nauk SSSR;, Otdelenlye tekhnlcllesklkh
nauk, Energetlka i avtomat;ka, 1959, Nr 4, pp 208 - 210
(USSR)'

The dev1ce descrlbed is based cn a magnetic ampllflefgand

a silicon reference diode. It permits the output voltage
to be stabilised with a deviation of +.0,01% for the ey,
changes ‘of the 1nput voltage amountlng to »-209 changes L(f,
of frequency of + 20% and: temparature. change; up to A
+70 %C.  The block schematic of the device is shown in -
Figure 1, while its detailed diagram is givsn in Figure 2.

The system consists of a single-stage magunetic amplifier,
whose input current Ioc is a non-=linear functlon of the :

diffefence between the reference voltage and the actual
output -voltages The difference signal is formed by .
inserting a reference diode between ihe 1npu+ and the

'output of the ampllfler. A filter cons;sslng of

APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001445610017-2"
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S L , SOV/24°59°4 26/33,
‘A Source of Stable Direct Voltage Based on Magne ic and

'.Sémicqnductor‘Ele@ents N LEE
: capacitances S QZ’ 063 and’ QﬁQ ;a'resistancey‘
R Vand two chokes x\pl’ and /&pz is connected at the

: output of the amplifier; thls ‘reduces the hum to 0. 1% of
 the output voltage° The System contains two. feedback ,',i{/'_
I :

: paths'— a negaflve voltage feedback (rectlflers 'Bi'

resistance . Rly and the wJadlng Wy ) and a p051t1ve L

feedback (resistance  Ré anu the W1nd1ng W, )é The.

performance of the dev1ce is illustrated by ‘the curves of
Figure 4; the upper curve of Figure 4. gives the
'percentage change.of the output voltage as a function of
" the input voltage; the lower curve of the- flgure ‘shows -
the percentage variation of the oulput voltage as a
function of the frequency. ‘There are 4 figures.

SUBMITTED' June 5, 1959
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LIPMAN, Roydzhoy Aleksandrovich; NEGNEVITSKIY, Iosif Borisovich;
R ROZLNBLAT M.A,, prof., doktor tekhn,nsuk, . retsenzent; BARYSHNI-
KOVA R. A., red.; VORONIN, K.P,, tekhn red,

[Qulckly responding magnetic and magnetic-semiconductor amplifiers]
: Bystrodelstvuiushchie magnitnye i magnitno-poluprovodnikovys usi~
liteli, Moskva, Gos.energ,izd-vo, 1960, 5403 P, (MIBRA 13:10)
*  (Magnetic amplifiers)

ie

APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001445610017-2"



CIA-RDP86-00513R001445610017-2

07/13/2001

"APPROVED FOR RELEASE

7y

BoZEMNBLALL L

. . ,...4-0-05’ ob*yedin

Ao hpﬁmuluh.u: ,usnon of Tecknical Ma.»xrnm-.,.n.n. rokac, Profssaer, m.on«o_. :

ST chaacterdatian,

hohaniye vo‘-qy tizatell E—uqo__-:-asurw_nﬁ%- K

ll¢
Bgstlczaurzug»-qonﬂn»ugng! -w.rn33»<9~=<unon
postl.. 3d, Moscow, 1959 :

Klektroprivod 4 avtomatisatsiya prouyshlennykh ustasovokj trudy soveshahaniys -
.:»859 Drive and Automstion in industrial Systemsj Tranmsactiona of the Con-
7| fareage) Wossov, Gosensrgoisdat, 1960. &70 p. 11,000 coples 115?&.. :

General Kds.t I.I, Petrov, >.>.. Sirotin, and M.G, Chiliking Eds.s. 1.3, Jul, and
A.7. Silayev; ZTech, Rda.3 K.P. Voronln, and Q.TYe. Larloney, (o0 Lo

o .
i PURPOSRY - The collection of reports is intsnded for the ssientific and teohnical
- .. perectoel of solentifia ‘research institutes, plants and -nwoo».- of .,.va!. =

edueation. | : ; R i
S0 COVERAGRS ' The book 1a a collectlon of reports submitted by scientifie workers at
o plants, selentific institutes and schools of higher education at the third
Lt _Jogat i11-Unicn Confersnce on the Autcmation of Industrial Progesses’in Hachine
BRSTR Bullding and Antomated Electric Drives in Industry beld in Moscow on - PN
.t May 12-16, 1959, The Conference vas called by the Acadeny of Sclences yssi, the
Gosplan SSSR (State Plamaing Cocnission USSR), the GNTK SSSR, the Gopudarstvenayy:

L T T Toaltat o avtomat{tataty 1 mashinostroreniyu (State Committas on Jtomaticn and

Nackine Pullding) and the Natsional'nyy Xomitet SSSB po ‘avtcmatichsskomu uprav= -
leniyu (USSR Naticoal Comitiee on Autoratis Controls) end prepared by, the .
Bavchno-takknicheskly komitet po artczatisirovannceu elektroprivadu (3alentifio

e L and Teehnisal Committes om dutomated Zlectric Drives), the MEL (Mosow Institute -

B of Buergetics), the VKIIEM, the 1AT (Inatitute of Automation end Telamechanics)
“ of the Acadenmy of Sclisoces U3SR, and the Kemiswiym po tekhnologil mashinoatroy~ .
niya Instituta mastinovedeniya AN 53SR (Cocmission on the Techaology of Hachine .

7, It was the purpose of the Eiitorial Board to arrangs the reports in a vay vhich
would ensure a relatirely systematic presentation of theorstical and practical-

IS problems relating to alsctris drives end sutomstic controls of industrial mecha-

aisms used in various branches of industry. Basie problems of sutomatsd slectric
drive and their solution sre cutlised.  The bock also contalns wrticles on elecs
<L tric machinery and meens of sutomstion. ~Considerable attesticn {s paid to bone
foie T eontaet sutomatio control eystess, insluding aynteas with semiconductor devices
o snd mmguetic awplifiers, and to computers intended both for the analysia and the
syntbesis of linear and ponlinear sutomatis regulation and control systems. - Re
e et U porte already, published in journals or offloial pudlications have been consider—
L7 obly sbbreviated; thoss which kave sppeared &n volume V of A1l I? transsctions
“ ar in the Journal *Klaktrichestro’ are marked vith'an asterisk. No personalities
wre mentionsd.. ' Rafersoces acccmpany scas of the papera. Ll
- . 0 PARTI, GENEAAL IROBLEMS COHCERNING THE THERI AND 7! .. *
e . PHACTICE OF ELECTRIC DRIVE. AMD AYTCMATION OF CONTROL

" i.ef sechrical Sciences, In.¥, Mordvingy and Ye. B, Plamod'ralo, Englnsers.
0T Automation of the ocs of Klectrie DFives by Means of Klestronls .
S Pt comuterst S R LR
o hevioh, A.V., Znginear. . Stabllity of Ove Type of Digital Servo-.

,.. T B 1'd, Tu.R., Englnesr. . Investigution of the o«u.-.uuo Properties of a
A . ﬁ(m:onbm.l\h'

perator System by the Method of Erparimsntal Frequescy-Rasponss

’ Wgh\ q.n»... Candidate of Technical mb».un-,-vugzno. Transent Elsctro-
To % “magnetic Phanceena in Induction Motors and Thair Effect on the Dynamics and
. Operational Reliability of Automated Electric Drives . .

‘ .v w:a‘ 34 n.«..,?n»uon?. n;vﬁax.vro.» ...n un-.»aa».uu .—.w-un»on,pmnnna..-!.
. AR AU tic Regulatior System )

%er.,.,nun»hoa? : Determining Amplitude-Phase Characteristics of

an )ﬂEr&, Electric Drive on the Basis of Transtent. Punctions
* Zadraor, Ta.B., Candidste of Techmical Scinnees.  Problems of Klseteid Dri

o. xlhﬂvuwns.- Containing Links With Distrituted Parematers e
" Agafonov, Tu.P., Enginesr. ' Effect of Transient Rlectrowagnetia Proc
_MHH,.J ation Dynamics of Squirrel-Cagn Induation :ocom” rooeaany <n

" Ladebanto, L.k, Candidate of Technical Scisnces, Docent. Dynadss of laduce
tien Bon.mma.um»:- Coatrolled According to c.mn Kulabakin's mnw”.on Taduo

Drobraiko, 3.F., Candidate of Technical Sclenses. Absorbing Brake Zquili-
tm in Klectrio Drives ¥ith Individual Gensrating Sets c

,ua-an»b.,h...«dl..-~dn--o~.voﬁ.awonu_onrannw,mo»-g.-.n? hin et .
Systheals of Kleatria-Drive Automatic-Control Systens 4 . ! . Avaﬁ of

Ewﬁpﬁw..unb.. Doetor .nn.»-ovnhu.&. mnp.uno-. -bA :.».ua reh ar. e . .,
eraing D-C Drive With Magnatic ivplifiers ' e _Trrelenln, nna».:-.n«

A Ll

DETAF

i
I
4

- Builddng of the lnstitute of Scisnce of Machines of the Academy of Sciendes USSR), -
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PHASE 1 BOOK EXPLOITATION SOV/ 4423

Ryzenblat, Moisey Aronovich

. Magnitnyye usiliteli, tom 2 (Maguetic Amplifiers, Vol. 2) 3d ed., rav, and;enl;il%
loseow, Izd-vo"Sovetskoye radio," 1960. 435 p. No. of copies printed not
glven. S - : : , »

Ed.: MN.G. Zabolotskiy; Tech, Ed.:  B.V. Smurov.

PURFOSE:  The book is intended for technical personnel and scientists; it may ,,
alss be used by students in schools of higher technical education and university
-departments of electrical engineering. : - s

AOVERAGE: The two volumes of this work present a systematic account of the basic:
prineiples of ths construction end theory of magnetic amplifiers while review-
ing the latest achievements in this connection. Basic circuits and methcds .
of zomputation are given for the more widespread types of amplifiers and much
attention is paid to physical processes occurring in these amplifiers and their
cores, Recommendations are given on the practical realization of magnetis am---
plifisrs. the selection of connection diagrams, magnetic materials,and gemi-
eonductor rectifier structures. The author investigates ways of increasing .
quisk operation and stability of operation of amplifiers.. For the 3rd edition, .

APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001445610017-2"
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Magnstic Amplifiers, Vol, 2 : SOV/ 4423
a nev chapter on "Transistorized Magnetic Amplifiers™ has been added to this-
nd voluma, No per scnalities are mentioned. References accompany sach -
chapher, ' » ’

TABLE OF CONTENTS:

B S S VC

Che VIII. Push-Pull’ Magnet*c Amplifiers .
. Amplifiers with output. at carrier ?requency without feedback
© &, Differential circuits ,

B. Bridgs circuits 1

C. Transformer circuit 1
"P. Circuits with a reduced quantity of cores A
E. Comparison of differcntial9 bridge, and transformer ecircuits ) 18
2, Characteristies of ideal push—pull amplifiers under a-c r351stive 7
load conditioms 22
Ao ~Operation of amplifiers with initial bias in’ the absence of Sl
core overmodulation 23~
B. Matching of load and bias fier intensity.. Maximum pover 0.

C. Drooping characteristic section

D. Amplifiser without initial bias .

E. Operation of amplifiers in the presence of core overmodulation
Fo. Time ¢onstant of push—pull amplifiers

AR R PR
ARV RTTS §)
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PHASE I BOOK EXPLOTITATION sov/Lh22

Rozenblat, Moiscy Aronovich
Magnitnyye usiliteli, tom 1 (Magnetic Amplifiers, Vol. 1). 34 ed,, rev. ana_enl.,‘7
Moscow, Izd-vo "Sovetskoye Radio," 1960. 537 p., No. of coples printed mot given.

Bd.: N.G..Zaﬁolotskiy; Tech, Ed.,: B.V, Smrov.

PURFOSE: This book is intended for technical personnel and scientists; it may also
pe used by students of schools of higher technical education and university -
divisions of electrical engineering. : : o

COVERAGE: The two volumes of this work present a systematic account of the besic

" principles of construction and theory of magnetic ‘amplifiers, and the latest =~
achlevements in this Pield of engineering are reviewed. Basic circuits and - .

" mpethods of designing are given for the more widespread types of amplifiers.  Much .

" atteniion is paid to physical processes occurring in these. amplifiers and in their
cores. Recommendations are given on the practical realization of magnetic ampli-"
flers, on the selection of connectlons{diagrams, magnetic materials, and of core-
and semiconductor rectifier structures, The aunthor inves_tigat.es ways of increasing
quick operation and stability of operation of the amplifiers. In the third edition

APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001445610017-2"
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Magnetlc Amplifiers, Vol, 1 sov/uuzz

the chapters of this first volume concerning ma.gnetic amplifier feedback have

been entlrely revwritten and considersbly expanded, and a new chapter, "Intmdrction
“to the Thezry of Fer romegnetism] has been added, No personalities are mentioned.
Eacb chaptex is accompanied hy neferences. ‘ i o

TABLE OF CONTER’I‘S :

Forsword 3
Ch, I, Introduzticn b«a the Theory cf Ferromagnetism 5
1. Spin ¢f electrons 5
2. Spontasnesus magnetization domains 8
3. Beundaries of sponiancous magnetization domains 9
L, - Single crystels and polycrystalline ferromagnetics, texture 10
5. ~Ferrcmagnetic magnetization processes iz
6. Irreversible magnetization proecesses, hysteresis 1oop S15
7. Rectengular hysteresis loop ] : 19 ..
8. Magnetostriction : ‘ BRI~ S
9, " Curle temperature ' ' 32 B
10. Magnetization jumps ’ B ‘ - Y-
1. Valueb characterizing ferromagnetics T : - 25
Binlihgraphj o o o R S et
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| , 86258 | SR
4, 3S30 » , ‘ s/103/60/021/011 /007 /014 -~
281000 (1543, 102/ ) ' B019/B067
AUTHORS: Boyarchenkov, M. A.,, Rozenblatt, M.'A. (Moscow)‘ g
'TITLE: - Push-pull Magnebic D.C. Amplifier With Increased Efficiency -

PERIQDICAL: Avtomatika i teiemekhanika,‘1960, Vol. 21, No. 11,
: PP. 1503 - 1513 ' '

TEXT: The use of magnetic push-pull amplifiers in automatic control sys-' - -~
tems offers grea! advantages. It is mainly used for ihe summation of =~
voltage and current at the output of single-cycle amplifiers. In the = =
first chapter of this extensive paper the design principle.of push-pull .
amplifiers with increased efficiency is dealt with. In the 'second part - -
the authors discuss the dependence of the efficiency of push-pull ampli-
fiers on different factors. In the third part, three-phase push-pull -
amplifiers are dealt with, and in the fourth part the transformerless - S
full-wave circuits of magnetic push-pull anplifiers with increased effi~ .
ciency are described. The authors conclude from the discussion of the -+
‘results obtained that those circuits which are based on the ‘subtraction

of the ocurrents of nonreversive amplifiers are suited best for the -

Card 1/2

v [
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Push-pull Magnetic D.C. Ampllflor Wi th s/103 60/021/011/007/014 L
Increesed Efficiency BO19 BO6T -

d.c. amplifiers cancarnnd T6.attain increased e?flclency, the -ollow1ng
conditions must be observed: saturation of one or several cores must not -
lead to an increase in the terminal voltage of the coils with nonsaturat-' '
ed cores, furthermore the vcltage drop at the load must not reduce the

back voltage of the valves in the control semi-period. These conditions -
can be fulfilled by connecting single-cycle amplifiers in a-bridge. .
Furthermore, short current changes in the operating ¢oil of the nonre-- e
versive amplifier and low pulsation of the d.c. are necessary-to increase R
the efficiency. Hence, under these conditions, the three-phase push-pull
amplifiers have the bast ~ff101ency This .paper was presented at the ~+~. .7
All-Moscow Seminar on Contactless Hagnetic Elements on March 23, 1960.u_
There are 12 figures, 2 tables, and 3 Soviet references. :

‘ VSUBJITTED April. 9, 1960

. card 2/2
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ROZENBLAT Mo1sey:Aronov1ch LIPhAN 1 A., red izd-va, GOLUB' S.P.,
' ’”’fekﬁﬁj_féaf“““"“__““‘ .

[Noncontact magnetic devices of automutic control syeteme] :
-Beskontaktinye magnitnye ustroistva avtouatiki. Moskve, Izd— '
vo Akad, nauk SSSR, 1961, 178 p, .. (MIRA 14: 10)
(Automatie control) " (Magnetic materials)
(Electronic calculating machines)
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88817
s/103/61/022/oo1/oo9/012
9,>8 30 B019/3056
AUTHORS: - Rozenblat M. A., Subbotlna, G. V. (Moscow) v A e
TITLE: 7 VThe Stability of Multlstage Magnetic Ampllflers With Negatlve

vFeedback

PERIODICAL: Avtomatike i telemekhanika, 1961, Vol. 22, No. 1, pp. 97-106'ff'vg

: .TEXTx It is the purpose" of the present work to determlne the stabillty

conditions and to oclarify the development problems of amplifiers

connected with these conditions, which contain magnetlc—amplifler stages
with negative feedback. For their studles the authors assume that every -
amplifier stage Operates in the linear part of its- static characteristicy
the coupling of the amplifier stages by the current source is neglected
and it is assumed that the latter has a sufficient power. In the firast

part of the paper, the dynamic characterlatlc of a single-stage magnetlo’*

“.amplifier is studied. For the transmission function the following" relatlon"
~ is: obtalned ,

| BN IR AN IR I TS IEANE DN RO T W [ i Ty DENEICTTER IV Ly
AT L RH I EFT T Ol T E LI FETERES S T A 153 R R e e T e o i 5Ya DI, EONITLRS R A W I R T BT
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, 88817
The Stability of Multistage Magnetic. s/1o;/61/022/oo1/009/
Amplifiers With Negative Feedback B019/B056

0  xge®/?
contr(p) T ptj

.where Uo ut ‘is the output voltage and Ucontr

Véircuit. For the time constant Tj and the voltage -amplification

out

L (P) (2),

is the voltage of tho aunlrig

coefficient KUJ the relation. .
T. = K __Il]_.
J Uj 236fw

(3)

holds. Here,«z is the efflclency of. the load c1rcu1t, Wyj and WVJ denote .

the number of turns of the control and power 00113, f - .the feeding 7
voltage. The transmission functlon of an N-stage magnetlc amplifier
without feedback is obtalned by means of the relation

N )

pTa R S
W(p)=Ke ﬂ1+p1

- . N »NJ1 d ' '
‘fj'here T '- 2 Tj and KU-j 1 Uj ,‘and ijand K are.the gttgnuatign-liﬁiiﬂ

(4),'

~ 31
»card z/g\\
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Amplifiers With Negative Feedback B019/B056

and the voltage amplification coefficient of.thekj-th stage, and_TJ ié thé o

i tiine constant. In the oasev of ntrong feedback the transmission funofio'}if
reads K(p) = 1;gé€)) = KU — . (5)’ | o
P ﬂKU+ep a ﬂ (1+pTJ)

where j is the feedback coefficient. The necessary. and sufflclent con- : ,
dition for the stability of the system with feedback is the lack of rooté*-7*
of the characteristic equation 1 +fW(p) = 0. (6) of the system having
positive real parts. From the equation AW(j) = -1, a stability limit

ﬁK = f(T ) is constructed, from which the critical feedback factor,

'correspondlng to the stability 11m1t, may be calculated with given T

K,;. Furthermore, the ‘relation

U + T

1 2 '
ﬁcr"K K. T (19)
. U1 U2 a . .

is- obtalned from the relatlon

\/(1% )(1+ ) = ﬁKU KU (15)

Card 3/2\\
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for the eritical ampllflcation coefflcient of a two-stage magnetic
amplifier. Further, the limits of the ratio a = «t /1 and -of the product

U U
1-72 :

about 10%. The result is graphlcally represented in Flg 3. Application '’
of the stability conditions obtained here to .calculating amplifiers is
briefly discussed, following which a report is given on an experimental
study of the stability of a two-stage magnetic amplifier. A study was
made of four of each of the two-stage magnetic amplifiers. w1th internal’
feedback in each stage, which are shown'in Figs.4 and 5. The data of the
correspondlng amplifiers are glven in Table 1. There are 5 flgures,

1 table, and 6 references: 5 Soviet. and 1 US.

ﬁare calculated, for which formula (19) warrants an accuracy of “'iX{f

SUBMITTED: May 14, 1960
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o . o 5/103/61/022/903/607/008 F

. 49,3270 ' B116/B209 B
 AUTHORS: Kerbnikov, F. I., nczenblat, “. Ao (Moscow;

PITLE; A sensitive magnetic'moduiator with'two—phase»sdpply
PERIODIC4L:  Avtomatika i telemekhenika, v. 22, no. 3, 1961, 376-382

PEXT: - The present study deals with circuit and theory of a magnetic
modulator with perpendicular fields and two-phase supply from-a-source-
with rectangular voltage. ' It is pointed out that such a modulator offers™:

" considerable advantages as compared to the usual types. Results or 5

- experimental examination are given. Fig. 2 shows a circuit diagram of
this modulator which was suggested by the authors. The modulator itselfl
(Fig. 1) consists of two ferrite cores 1 each of which has a primary
winding W, for producing the transverse magnetic alternating field, a

- control Winding'wy, and a secondary winding #,. = A transistor-magnevic

tro-phase inverted converter generator, consisting of two identical
inverted converters and a circuit for synchronizing these, is used &s a :
power supply (Ref. 3: Jewett, W. E., Schmidt, P. . “lore stable ‘

o card 1/8 g
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‘A sensitiv~ maznetic modulator ... » B116/B209

three-phase transistor-core power inverter." Proc. C. M. & ALJJ, ’955)
The circuit zin xlg, 2 is cnaracterized by two: rectangular voltages ,UAi and U2‘7

" at. the output, which are phase-shifted through 90 . The generator has a =~~~
high efficiency and few .even harmonics.in the output voltage. By neans _
- ‘of the varizble resistors, Rb,.unese ‘narmoriics. may practlcaITy be reduced ‘

‘4o zero. The reutanruldr voltage of the. power supply allows to obiain
a practically sinusoidal voluage at the modulator ocutput. The. dou‘ale—
frequency voltages induced in u (Fig. 2) are compensated if = signa

is present.  Therefore, a spcclal filter or an inductor cocil iy "uneriiuous
in the control circuit. It is shown tnat in determining the nimnlitwle of
the output: voltage it is sufficient to know the maximum permes: 2ilivy of
~the core from the mean m@bnctLJatlov curve  and the permeabll;ty 2

min
corresponding to 3 =+ 3 . - As usuulil = it i= 5‘:5;1‘352ng: _—
: ponding £ 3 8 y Hmin <; Boax? W o
~approximative calculations to know pmit,’,The formulias

Ees 8

| F?é?rd -2/@ ?
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& sensitive magnetic modulator. ... .= . .- 3116/3209 . L

o aaaww, o
Upx = l’ 10;7‘?!( l‘uaucz Pém" -

TRl <w)
";,for t;ne ampln.tude of the output voltage of the modula.tor and :

) ’ 3 2‘"’””"’ 5, /punm;_'puml o
KU“—‘ RTp 1u-v 2

1""(15)

ltfor the voltage amplli‘lcatlon factor are obte.:med l de'xotes the mean :

~‘core. "ength. The fo*‘ma"a o e

© 08aw? s,pum me- Lol T
= 1,10~- N

L , . L (18) g
"':113 v,rluten for the- 1nductance of ’che control w:.ndn.ng.‘ Tne time constant :
. of the control circuit may be: calcula.ted :from T =1L /R . where Ry denotes .

kCard 3/@% -
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A se"31t1ve magnetlc modulator ves .:'v"," : B116/B209

: une uotal ef;ectlve resistance of control circult.- The exact consideratiod_
. .of .the effect of the load" res:.stance upon the output voltage ‘leads to. 3

”volumlnous calculations. For the present moduletor type it -was p0551blej,f‘

-0 take this influence aoprox1matively into account: by the: follow1ng s

method: The modulator 1s regarded a generator of the ‘e.m. f,,Uoutput

with double frequency, and with the internal 1nduct1ve re31stance Z;= ZNL .

The dependence of U and L on . the load ‘current is neglecued L

output :
‘denotes the mean value of the 1nductances of W during one - neriod and may

~"be calcuianted in analogy to Ly,— The formu’a
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: 5/103/61/022/003/007/008
A Jnngitﬂle magnetic modulator ;":: ; SR 3110/3209 ,

) \.rluten for the: amglluude of the second harmovlc of‘ ‘the voluage on f
effective load.  The’ results of the- experlmental study . showed ‘that the}fiw' o
vol tage of the parasitic second harmonic at the modulator output corresponds,_'v*
-16 &

to an 1nnut 51gna7 of 4-10 We rlg.YS shows. the exnerlmental (dashed. R
line) and the theoretical (as calculated according to Eq. (21)) change in =~
voltage due to load for various load T'es’s‘l:ances and for a current of ‘

4-107° a in the. control winding. The circuit presented in this paper = '
allows 1) to obtain a lower sensitivity threshold as compared io a -
modulator with core, 2) to simplify the circuit of the amplifier with
- the magnetic modulator considerably, and 3) to obtain e practically
, sinusoidal output voltage. There are 5 figures, 1 %able, and 4 reLerences
" 5 Soviet-bloc and 1 non-Soviet-bloc.

f”w&ammn  June 1, 1960
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S/103/61/092/010/()J 1/018 -

4,2¢3c. Z,/ﬂ’)‘/ /0/3 : . : 4/1’301

. AUTHOR: nozenblat, Mo Ao (Moxcow)

S TITLE:. ' dugnetlc ‘modulators with a 51nusoxdal output xoltuwe
' - of double frequency

- ¥ER10DICAL: Avtomntxkn i- telemekthzkn, Ve 22, no. 10, 1961, 1386-
’ 1400 - : : 4

© - TEXT; - The conditions are ascertnxned for -a. sxnus01da1 form of outprb
"voltage curve of magnetic modulators with purallel and mutunlly perpendi~
cular magnetic fields, the modulators operating by the principle of
double frequency. The basic relationships for a magnetic modulator are
set up. The output voltage is expressed by

du

' *p : Ay
p = BSOM—m= TR (3)

denotes the output iindings, S——the ‘area of the cross~section
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: , S/103/61/021/010/014/010
‘Magnetic modulatorse.. . » o D274/D301 :
‘of one of the cores, H--the magnetic field-strength, o = dB/dH——the
differential permenbility. The gain of the modulator decreases with the
second hamonzc E, of the output voltage. The lower sensitivity- F A7

o~ . o )'
‘ ; 2 )
‘ , ! ! ’uD max ' RTI . . )
threshold H’M = \—T——-— ° Conditions for sinusoidal ouiput-.
- - "2 . - - -

vol tage for modulators wi th parallrel fields: Modulators whose excitation-
‘and ‘'signal-fields are parallel (:mtlpurnllel) have a sinusoidal output-
vol tage xf

Mop = f‘ + Mg C0s 2wt (13)'

. IFf the magnetizetion curve is anali tlcally given in lhe form B = f(H),
ihen, by solving the equetion

£ =py . (1-F + § cos éuf) BRI

~ Card 2/8
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Such a relationship applies to & modulator s supplied by an altern.-voltuge
sourcé of rectungular form and amplitude

P RGN O LT N T LU AT 3 0 RN S T R PRI PRIRARIT T e g e ?ﬁ@
-3 2,255
, , S/103/61/092/010/u3x 018 :
‘Mugnaetic mvdulators...: - D274,/D301 , B
"52¢-obtains - time dependence of H. o+ +f 5 {for which the oul{ute '5j
voltage is sirn...idal. Several examples arc cousidered. [f i
b= 2 B arc tg BN = £(1) (17) S
. One Obldlﬂa os Lhe requ1red candltlon for a sinusoidal outiut vol tagoe , \2'
, a o o o
= e = A i-]101) poy i
B =+ T Bswt. = =3 LfBSL N v ey J,’::,i L
‘U = ' : 7 . 20}
Lm SfWISBS ] : (70, ‘ fﬁ ,
unds= 2 condition that the:voltuge drop across the excitation—cireuit L
e - -7 can be neglected. If the arctangens approximation cannot be

us=< or the voltage-drop cannot be neglected, the curve will not be

Card 3/8
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Magnetic modulatorso., : ‘ D274/D101

absolutely sinusoidal. 'But in practice it has turned out that sveh dew
~viations can be fully compensated by appropriats choice of the rectangaiar
vol tage and of the resistance, ensuring a sinuscidal sunpmi-vol tary forme

4 table lists the measured values of the ratio u, B s und of  the

mas .

3
factor I(d of nonlinear distortions af the cutput valides, Yooz

-~ with cores made of : alloy 7SHMA, under various conditicus of zxcifa-
tion (sinusoidal current, 51nusoldal vol tage, tectnngulur voltage), Mag-
. netic modulators with matually perpendlcqlar fields For the output vol-
'tnge one obtumq :

= _ws_d_B“_ ;‘VS An_ﬂ‘;’ = W.§ AI[-—(-E;- 4B B 7(04')
BT 20w - dt - T T2vy dt - T 2% dB dt N

The basic dlfference between this formule and Eq. (3) counsists im };(qu
24) being the static magnetic permeability of the core, vhereas FLD (Eq.

©3) wa s the dlfferentlal permenblllty.‘ In the cese of weak signals, the

" Card 4/8°
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' dugnatic o .olators...

rondition f.

rqusoidal output—voltuge 1e

8
L

1

Uf :he magnetizotion curve can be

H Mas = €

o
1 : s

-+ E [HS IR

H-=
P 71 + cos T g
: 8

Th C o cordad

coltage can be obtained by Eq. (19).

S/103/61/022 010/G:+,018
D27-4/D301 :

[y

2wty

cpproximated by

An experimental

’-ru ¢+ oo v iarvee number of modulaters with perpendicular fields (with -
‘co-is of oxxfer~’000) showed that a practically sinusoidal voltage can be

APPROVED FOR RELEASE: 07/13/2001
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, , S/103/61/022/010,/014,018
“ Magnetic mitulaiorseso " ' D27:/D301

 obtained vy apprepriate choice of the amplitude of the rectaminiar arrrly=
~voltuge and of the resistance of the excitation circuite: The most ceaveni-
ent source of rectangular voltage for modulantors is . aagneto-transistor ’
“of  doce inte alt. voltage, possessing high elficrency and small sizee.
_For an approximate calculation of the parameters af o« moduiator wish
“nearly-sinusoidai outputivoltage, it is sufficient to inow : '

lim

‘ - -d4B_.
M b max g T

For the amplitude of the jsecond harmonie (for both modulators with parallel
and witih perpendicular fields):

p.o Mo (31)

FLD max

E, = 2(‘)5 M

2 muxrj

‘Expressions are derived for the constant component of induction B0 and
“:for the amplitude of the second harmonic of the voltage:

Card 6/8
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S/103/61/022/01o/014/018
D274,/D301 o

- Eoly 7 : | o (39) ,

| ﬁ + (2mLi) :

'V(I&( is the load resistance). This formla is the theoretical basis of’

S the previously found empirical rule for upproximate calculatidn of the s

output voltage.- It is concluded that nearly sinusoidal output-voltage oy

 can be realized by simple meansj in most cases it is sufficient to use a f’+ffw3"
rectangular voltage source. Thereby the gain of the modulator increases

~and the signal-to-noise ratio improves. The conditions for a sinusoidal

voltage differ in the case offparallel'nnd,perpendiculqr fields; but with

“similar core and winding values, the statical and dynamical : characteris=—.

tiecs of the modulators are practically the seme. The use of two module-

tors  th perpendicular fields, supplied by a bi-phasal rectangular vol-

tage scurce, permitted constructing magnetic modulators with very low

: sénsitivity—threshold}withoﬁt‘filters in the supply, signal and outmut

circuits. There are 10 figures, 1 table and 2 Soviet-bloc references.

~ Card 7/8

APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001445610017-2"



"APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001445610017-2

§-it el _' "‘""‘;‘:Mﬁﬂﬂi'i‘fi ?”-mﬁ}«w_ﬁﬁ'}ﬁ}?mE@ﬁ”"‘ﬁ.’iiﬁ"’!‘—?fﬂ B S L I N B B e B F e T A T O A e S R R SRR VRS YA &8
B o R AR s R N R L T o SO O TR EL : i i

29255 '
$/103/61/022/010/014/018

Magnetic modulators... D274/D301

 SUBMITTED: March 29, 1961
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5/103 '62/023/001/008/014.
D201/D304 ' : :

ga5T S | e
AUTHORS: BoyarchenkoVs MoAoy and gggggylgjl_gi§i~(Moscow)

PITLE: The operation'of a back e.m.f. magnetic.amplifier
PERIODICAL@ Avtomatika i'telemekhanikag T 2%, NO. 1, 1962, 77«90"1fa:

7EXT: The authors analyzeﬂthe operation and performance of half-

and. full-wave saturation magnetic gmplifiers working into & resis=

sive 1nduct1ve-load with a back e.m.fo The analysis of operation N

is made,dndernthe following assumptions:'1) The‘hysteresis loop of =~ -
gmplifier gores 1is of nearly & rectangular‘shapeg i;e. the valuefof‘p)//
residual induction By is equal 10 the gaturation induction Bss 2)
The resishance of rectifiers in the output circuit ig constant in .1£g

the fovwerd and infinite in the reverse direction. The analysis of

the elfect of ack eomofo on t ses occuring in the load cir- .

cui® of gaturation ma i s‘thatfthe”operatingarefxv
ginas a~f ampliriers de [ to‘thebsupply»voltage,f
rabio ans vi the load time constant. For large time constants and -

small pack e.m:fc'8 the amplifier becomes continuOusly'canducting, e

caré /2
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| S : 5/103/62/023/001/008/014°
- The cperation of a back e.m.f. ... D201/D304 :

so- that the current flows through the load all the time, irrespec~
~tive of whether the amplifier is ecut off or not. In this case the -
nean load current is independent of the load inductance. With in=: :
creasing back e.m.f. and/or a decrease in:the load time constant, -
“the current flow in the load becomes intermittent. In this case th
average value of the load current decreases with the ‘increase of -
.locad inductance until! at some value of the time constant, a contin-- :
uous conduction is again established. The continuous conduction can-
‘not oceur in half-wave circuits, and occurs only in full-wave cir- =
cuits when the magnitude of back e.m.f. is below a certain criticai’ E
value. If the back e.m.f. stays above a certain critical value, the -
magnetic amplifier may be designed to operate at greater load pow=
ers than without the back e.m.f. There are 16 figures and 3 Sovie:
-bloc references. . : '

SUBMITTED:  July 7, 1961
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; LIPMAN, R.A., red.; BUL!DYAYEV, N.A.,

Ma nebtkic'};mplifiérsj éﬁd,‘mojdulatoi'a]‘Ma’gnitnye" us_ili\tali’ 1
Exoaglidtbry; Moskva, Gosenergolzdat, 1963. 111 p. (Biblio-
teka po avtomatike, no.74) .. . (MIRA 16:8) -

(Magnetic amplifiers) = (Modulation _(Electronics))
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ROZENBLAT Moiseyhﬁronovich, LIPMAN R.A., red.;uEORUNOV, N.I.,
e ekhn, red. - -

[M jpnetic amplifiers with self-saturation] Magnitnye usi-

1iteli s samonasyshcheniem. Moskva, Gosenergoizdat, 1963.

125 p. (Biblioteka po avtomatike, no. 75) ‘ (MIRA 16:8)
(Magnetic amplifiers) »

4
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SIROTA, N.N., akademik otv. red.; SOTSKOV, B.S., red.;
' ROZENBLAT, ‘M.A., prof., red.; BASHKIROV L.A., kand.

khim, nauk, red.; KHOLYAVSKIY, S., red. izd—va,’
VOLOKHANOVICH, 'I., ‘te‘thn red :

[Ferrites and contactless elemen‘ts] Ferrity i beskon— :
taktnye elementy; doklady. Minsk, Tzd-vo AN ‘BSSR, 1963,
418 p. } - (MIRA 17: 3)

1. Vsesoyuznoye soveshchaniye po ferritam i po beskontakt-

- nym magnitnym elementam avtomatiki. 3d, Minsk, 2. Akade- :
miya nauk Bel,SSR. (for Slrota) 3. Chlen—korrespondent AN
SSSR (for Sotskov) ,

ek P B S

Sl = b T e TR

APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001445610017-2"



"APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001445610017-2

I R EAR § B T G R S T e B g
BEL ST 0T § R CIR ORI 6 T el e B R Y Y e R B R A T S O T O M

| ACCESSION NR: AT4035416 | " 5/0000/63/000/000/0240/0254
 AUTHOR: Rozenblat, M. A.; Subbotina, G. V. ‘ ' e
_TITLE: ConversiOﬁ of digital codes into analog values by magneficvamplifie_z's 7 : et

- SOURCE: Vsesoyuznoye soveshchaniyerpo ferritam i po beslcontakthyfm_rr;agnitny?‘m et
. elementam avtomatiki. 3d, Minsk. Ferrity* i beskontakiny*ye elementy* (Ferrites -
and noncontact elements); doklady* soveshchaniya. Minsk, Izd-vo AN BSSR, 1963,
.. 240-254 e B S

. “TOPIC TAGS: ‘automation, control system, programmed control, magnetic amplifier, . - .
* digital analog converter, code converter, multicascade amplifier, feedback R
" ABSTRACT: To meet the requirements of certain specific types of industrial automation - -

(for example, programmed lathe control), the authors developed a procedure for conversion - =

* of digital codes into analog values, applicable to codes with any radix. A magnetic amplifier -

: was used as the converter; this proved especially expedient in handling simultaneous signals =

. from the computer because of the amplifier's ability to add a practically unlimited number s

. of simultaneous signals. The most important design features of a converter, governing its |

. parameters, are its accuracy and pass-band. Its accuracy and the maximum possible -

! number of code digits which can be converted are determined: | 1) by accurate maintenance |
 Card 1/3 v R LT , T e e
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of the set values of input signals correspondmg to 1nd1v1dual digital posmons and 2) by o
the stability of the zero position’ and the amplifier's amplifying coefficient. The authors - .i
" examined the converter error, determined the parameters and the negative feedback : :
coefficient, studied the limitations imposed on a multicascade amplifier by a negatwe ,
feedback and derived basic equations for the conversion design. -The principles of multi- -
~ cascade adding amplifier design are discussed with emphasis on the magnetic converters _
- developed by the Institut avtomatiki i telemekhaniki AN SSSR (Institute of Automation and
‘Telemechanics, AN SSSR), capable of adding and amplifying signals from a reversive "=
_:{ ‘binary counter w1th an error of less than half the first digit and a required minimum. digit -

‘! number of 7. A theoretical and experimental study showed that a 7-8 digit binary-code
converter could be constructed from a monocascade magnetic ampleier and that conversion’ -
of seven binary-code digits. is feasible in a two-~cascade operation, using a magnetic - .
modulator as the first cascade with ‘subsequent amphﬁcatxon of the alternatmg voltage by

: _transistors. Orig. art. has: 4 figures and 28 formulas.

| ASSOCIATION: None - Ne e
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_ ROZENBLAT, M.A.3 ROZENTAL', Yu,D,
law of :o'ptimﬁm magnetic reversal of -fezfromagn'etic cores with
' a rectangular hysteresis loop, i.6,, keeping losses at a
. minimum, Dokl, AN SSSR 153 no,1:90-92 N 163, :
. R R - (MIRA 17:1)
1, Institut avtomatiki 1 telémekhaniki AN SSSR., Predstavleno
akademikom B.N, Petrovym,
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MIKHAYLOVSKIY, V.., otv. red.; AFANASENKO, M.P., red.; BE{KMAN,
‘ i.Ya., kand, tekhn. nauk, red.; BLAZHKEVICH, B.I., kand.
tekhrn. nauk, red.; SINITSKIY, L.A., kand, tekhn. nauk,
red,; ROZENBLAT, t,A,, doktor tekhn. nauk, red.;

poentoraeat o B

RENESTIR. T.K., red.; KOSKITSER, D.M., red.

[Magnetic elements of automatic control, remote control,
reasurement technicues, and computer engineering; trans-
actions] Magnitnye elementy avtomaiiki, telemekhaniki,
jzmeritel'noi i vychislitel'noi tekhniki; trudy. Kiev,
Naukova dumkaj. 1964, 651 p. — (HIA 18:2)

1. Vsescyuzroye nauchno-tekhnicheskoye soveshchaniye po .
ragnitrym elementam avtomatiki, telemekhaniki, izmeri-
tel'noy i vychislitel'noy tekhniki, L'vov, 1962. 2. Chlen-
korrespondent AN Ukr.SSR (for Mikheylovskiy). :

G S —

T TR e e T T e ) e

APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001445610017-2"



"APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001445610017- 2

el i m‘m‘%’§m}?wwa°‘*?*m@ﬂmf’ k3] “ﬂ”"ﬁﬁ *?%W‘?,&» B TR T KT R R ¢ | T e e

o SRRV S

ACCLSSION NR: AP4015292 - S/0280/64/0001001/0050/0064
AUTHOR' Rozenblat. M. A (Moscow), Gendler, M. B. (Moscow) SRR

e

TITLE. Logical potentiahtiea of real threshold elements . o ' AN \

sonmcz: AN SSSR. Investiya.. Tekhmcheskaya kibernet1ka. no. 1 1964 50-64‘1'3". .
“TOPIC. TAGS Boolean algebra. Boolea.n functxon. threshold element Boolean 7' : |
functxon, ‘threshold element, threshold element loglcal dxagram, loglcal d851gn S

ABSTRACT The logical. potentxahtles of real threshold elements are hmxted by L
: threshold instability, the indefinite zone in which threshold-element output is S
' ambxguous and mstabxlxty of mput sxgnals The article consuders ina ﬂeneral
form, the effect of the above factors on the loglcal potentialxtxes of threshold '
" eléements and determines the condxtxo ns for carrying out specxﬁed threshold
functions by such elements,’ The 1 results of the investigation can be used for
‘ desxgnmg rehable threshold-element systems and for fmding the optimum

e i et it -
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 ACCESSION NR: AP4015292

‘'realizations of specified threshold functions, The use of developed formulas is
~i11ust1"‘a.t'éd by th.eseﬂt'wo exampl,eé: (1) Schemes with threshold eieiﬂents"haﬁing« o
- equal weights of input signals; (2) Threshold elements with parametrons., = -
 Orig. art. has: 6 figures and 30 formulas. - G e A N

s
i-

" ASSOCIATION: none B

 SUBMITTED: 13Junb3 - DATE ACQ: 12Maré4  ENCL: 00
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KASATKIN 0.G. (Moskva); ROZENBLAT, MAL (Moakva)

. Inform&t;on resdout in a transfluxor used as an enalog
memory component. Avtom, i telem. 25 no.4: 562-569 Mr '64,

(MIRA 17:6)
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'AGCESSION NR: AP4036515 , © 5/0103/64/025/005/0712/0717
P g : Lo ' ' ' - ' i
,I:AUTHOR: Rozenblat, M. A, {Moscow); quental’, Yu. D. (Moscow) 7 R

[ TITLE: Dynamic characteristica of square-loop ferrite cores magnetized by a;
i sinusoidal voltage - o . , e

| SOURCE: Avtomatika i telemekhanika, v. 25, no. 5, 1964, 712-717

. ‘ . | | ?
-t TOPIC TAGS: ferrite, ferrite core, square loop ferrite, square loop ferrite P _
% characteribtics, sinusoidal voltage magnetized ferrite S i ii;‘ .
| 4 o ' R B
i

_IABSTRACT: The processes trahspi;i.ng in square-loop ferrite cores when the A
magnetic flux reverses in symmetrical cycles approaching a limit condition Rt
{under the action of a sinusoidal voltage are considered. The transition from the .. .~
{ core state -me to the state +B; viaa dynaniic‘ initial flux By is considered in = —
. physical terms and is connected with the formula of Shamayev, et al, (Nauchn. dokl,
[ vy*ssh. shkoly*. ‘Elektromekhanika i avtomatika, no. 1, 1959) for the maximum ;|
- card /2
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' | ACCESSION NR: AP4036515

5 t: ‘value of dyna'm.icb ,4mp9dallice_-‘ '.Experimental‘ curves for the 100—800-k¢ band and |
! simple formulas permit calculating the transient flux-reversal process,and their

' use is recommended in designing high-speed magnetic amplifiers, magnetic- -

. |.diode circuits, etc. Orig. art, has: 7 figures and 9 formulas,
| ASSOCIATION: none
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i)
i
i

i

SUBCODE: B NOREF SOV: 004~ OTHER: 004

. A Y e

‘card l2f2

R S S e i S B Cos g R . PR g * ™ TRV AN o et

G

blé&'ﬁ:ﬂﬁf SI.ZLAEVK'ZHiMNX“m?&LQ‘A:PW: & REGRBITHRINE BRI AR TSR PR R A Tl SO AU B A SIS R R AU TS R R A 2R TR G 3TN A S U Y AT 3 Y N Repe WTBOF B0 SO B

APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001445610017-2"



"APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001445610017-2

!~ mfﬁ?fﬁ‘h‘ﬁﬁyﬁm\’ﬁ‘ wmt%&%mwsm%xﬁsﬁmrmmwxam A%

AVEN, 0.A.; DVORJTSKIY V.M.; DOMANITSKIY, S.M.; ZALMANZON, L.A.;

KRASSOV, I.M.; KRUG, Ye.K.; TAL', A.A.; KHOKHLOV, VoA.;

 BULGAKOV, A.A.; DEMIDENKO, Ye .D.; BERNSHTEYN, S. 1. YE}EL'YANOV

S.V.; LERNER, A.Va.; MEYEROV, M.V.} PEREL'MAN, I.I., FITSNER,

L.N.; CHELYUSTKIN, A.B.; ZHOZHIKASHVILI, V.A.; IL'IN, V.A.;
ACEYKIN, D.T.; GUSHCHIN, Yu.V.; KATYS, G.P.; MEL'TTSER, L.V.;
PARKHOMENKO, P.P.; MIKHAYLOV, N.N.; FITSNER, L.N.; PARKHOMENKO,
P.P.; ROZENBLAT, M.A,; SOTSKOV, B.S.; VASIL'YEVA, N.P.; PRANGISHVILI
1.V.; POLONNIKOV; T7Ye. ; VOROB'YEVA, T.M. DEKABRUN, I.Ye.

Work on the -development of systems ‘and prlnclples of automatic
control at the Institute of Automatic and Remote Control.
during 1939-1964. Avtom. i telem. 25 no, 6:807-851 Je '64.
‘ - (MIRA 17: '7)
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ROZENBLAT, M.A., doktor tekhn, nauk

: Magneti': memiTy for ﬂontmmus quantitiea, Vea.... AN USSR 3
- no. 44,u5’ N 164, : o 7 0 (MIRA 17s 312)

1. Iniltit..v avtomar,iki i telsmekhaniii [tekhnicheskoy kibemetik
(_oaudarstvenncgo komiteta po pritorostroyeniyu, sredstvam
 avtomatizateil 1 sistemam upravlenlya pri Gosplane SSSR i

_A:cademii nauk qSSR..
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' { | ACGESSION NR: AP4034540

AUTHOR: _Rozenb]}._a't,__lfﬁ_.r A,;'_Kasackin, 0. G.

JURCES NN
s

TITLE: Magnetic integratibn and differentiétioh of elect:icél signals

SOURCE: ~ AN SSSR. Doklady*; v. 155, no. 5, 1964, 1066-1069

© TOPIC TAGS: analog computer, magnetic memory, electrical signal integfﬁtion,"  '
: glectrié signal differentiation, branched magnetic core ’ ’ L

. ABSTRACT: The authors have analyzed experimentally ahdrtheore;ically_the”

i characteristics of branched magnetic cores introduced recently for the memory‘pattir

" of analog computers (G. L. Boyajian, Proc. Special Techn., Conf. on Noalimear - -

" ! Magnetics and Magnetic Amplifiers, September, 1959; C. F. Haas, Naehrichteutechn;Z8e

. #8, 1961). The sources of errors are considered in connection with the'dutacionlef

5 ool o g i 4 R

' of integration. ' By a small modification, the branched core can be used for - .1 - [

' differentiation, the condition:for which Ls the proportionality of the induced » | g
" voltage to the magnetic flux. ' Orig. art. has: P

el s b e

"3 figurep and 10 formulas. -

| [T
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_ HOZEHBLAT, K.A., doktor tekhn, - uauk, otv, red.; bUTACRENROV, M.A.,
kand. L&#n.nmm,rmL,YBLﬂHﬁv F.l., red.; HOZENTALY
1s. D., 1nzb., red,

[Magnetlc anulog elements] Magnitnye. annlocovye elenenby.
Moskva, Nauka, 1965. 226 p. - 7 (MIRA 18:3)

1. Moscow. Instiﬁut évtomatiki i télemekhanlki.
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AUTHOR. Kasatkin, 0. G. (Moscow). Rozenblat, ‘M. A (Moacow)

g

:'I'I'I'LE: Readout from a transfluxor used as an analog-memory element

‘%'SOURCE: Avtomatika i telemekhanika, v. 25, 5. 4, 1964, 562-569
, *

l

'TOPIC TAGS: transfluxor, storage element analog storage element, transﬂuxor e
'storage element, transfluxor readout x

XABSTRACT.. Methods of rammg the readout. ma.gnenzmg force in a transfluxor .
‘without erasing the recorded analog information and preserving the single -valued

;correspondence between recorded and reproduced quantities are considered. A
{formula is developed for the minimum permissible load-circuit resistance. When‘_‘ e
‘rectification of the transfluxor output voltage is controlled by a gating _switch, the
"distortions -due to the non-square shape of the hysteres1s loop and the nonlmea.nty
Lof character1st1cs of the rectlﬁer dmdes are ehmma.ted A spht-control-ma.gnet
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; transﬂuxor is found to be the most smtable for use as an analog element. “A 4."
i .specxal compensation winding acting against the deblocking action of the readout !
3| magnetizing force is recommended;- the winding tends to raise the transﬂuxor out-‘f
put power without mcreasmg 1ts s1ze. , Ong. art. has 7 £1gures and 13 formulaﬂ

ASSOCIA'I'ION: none RO “-‘ N
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© INVENTOR: - Rozenblat H. A., Kasatkin,

Seas

~ ORG: none *?
. TITLE: Magnetic analog integrator&L; 4
‘*Institute ‘of "Automation and’ Telemechanics En ineeri >

(Institut avtomatiki: i telemekhaniki (tekhnickeskoy kibernetiki)aAN.ﬁssg)]

1souRcE:

TOPIC TAGS:
pulse 1ntegrator :

ABSTRACT A magnetic analog integrator contﬂn:ng a three—hole tr -
duced. To maintain the integrating process ‘when the’ source of a-c: ‘read current is
disconnected, the magnetic circuit: has:® four'windings. ‘One of the windings acts ‘as
. a bias winding while a second is" coupled to the" amplifier ‘output, T
~ local- feedback winding,- is- connected to the input: voltage divider. y &
» read winding, is coupled to ‘the output rectifier and is*wound so s:to. 1nc1ude all
“Athree holes of the magnetic circuit.. Orig.‘art ha

5UB CODE: 09/ SUBM DATE: .

Card '1/1 6’{ :
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,,> Boyarchenkov, Mikhail Aleksandrovich Kerbinov, Fedor Ivanovich Rayevﬁ'ﬁ 
“Vyacheslav Konstantinovich; Rozenblat, Hoieey Aronovich

Impulse regulators on concactless magnetic elements (Impul’ snyye regu-i',
.1yatory na beskontaktnykh- magnitny elementakh) Moscow, lzd-vo "Enetgi- .
ya" 1966. 119 p. 41illus., biblio. 16 000 copies printed. b

'Seriesinqt’e: Biblioteka po avtomat;lke, vyp. 186

- TOPIC TAGS: summing am lifier, contactless relay regulator, impulsesn
-regulator moL%ne\"c. umq\ iec lecXcie re,\my : o

.PURPOSE AND COVERAGE: " This booklet is intended for engineers, techni-fi’
cians,  and advanced students in the field of -automation, - The ‘booklet L
discusses the fundamentals: ‘of contactless prop®rtional- plus differentiﬂ'

proportional plus- integral, and proportional plus-differential plus- .
integral relay controllers with magnetic elements. Recommendationa are|
given for the selection of separate regulator elements along with the |—
circuit diagrams and -basic technical characteristics of these elements. ’
Results of investigationa concerning the contactless prOpottional plus-| .
integtal relay controller vith nagnetic auplifiete and contactlesl -lg-—'-'

Card 1/2
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netic telaya are- delcribed in: detail. No personalities ate -entioned.
There are 16 references: 13 Soviet and 3 non-Soviet." g

“TABLE OF CONTENTS:

Inttoduction -- 3 o ' Ll L
Ch. I. . Structutal principles of propottional integral ptopor;ionaleV
“plus-integral plus-differential relay regulators -=-6 ) R
. 1. Structural circuit diagrams of the regulators -- 6
-~ 2., Operating principles of the. simplest relay regulator - 13
- 3. . General requirements for relay regulators -- 18 . -
-Ch.: 1L, Elements of contactless telay regulators -- 23
: 4. Summing amplifiers
5. Contactless relay -- 41
6. Inertial feedback unit ~-- 61
7. Executive unit -- 82 :
Ch. III. Contactless relay regulators using magnetic elements - 88 -
- 8. Periodical plus 1ntegra1 regulatur with a thermal bridge in the
. feedback network -- 89 = -
9. Periodical plus—integral tegulator vith an: integrating magnetic
, amplifier in the feedback netvork -- 106 ’ e , RS T
Conclusion =-=- 116 : . com i o St
Bibliography -- 119 : E , T Lo D A
SUB,?ODE. 09/ SUBH DATE: 22Apt66/7«0RIG‘REF: 013/ OTH REF: 003/
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';‘:‘AUTHOR Rozenblat, M. A. - 3

. ORG ‘Institute of Automation and Telemechamcs (Institut aﬁomdtiki i telemekhaniki) -

‘ § TITLIJ NIa;onty function for contmuous varlables

SOURCL ANSSSR Dokady. v. 171, no. 4, 1966, 8l4-3l N

TOPIC TAGS: majority functlon, analog system, 51gnal transm1ssmn, computer logic,
algebraic logic o 2

ABSTRACT: One of the most important applications of the majority function -

y ma] (‘(1: V 21 L xn)), : - L (1)

is its use to isolate the true value of the signal in digital bystems w1th parallel redundancy. In
this case the majority function is often termed renewal function and the element per‘ormmg o
| this function, renewing element. It is shown that a majority (or rene\-.al) funcnon can aiso be .' :
determined for continuous signals a.nd serve as the ba31s for developmg renewmg elements for

UDC: 68L. 142;64 -
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parallel-redundancy analog systems. This is accomplished by utilizing the }an\vn relations’hip: i
" between logic operations with binary and with continuous variables (8. A. Gizburg, Tr. Iho:- i
. gressa Mezhdunarodn. federatsii po avtomatich. upr. "Tel_dmicheskiye sredstva avtomatiki.': 1
; Izd. AN SSSR, 1961, p 267). Since the disjunction function for binary vvar,iables correspond_s to:

' the function of isolation of the maximal of continuous variables, and the conjunction funct:loq,
" to the function of isolation of the minimal of continuous variables, the formulas derivable

o from relation (1) may be rewritten as follows with respect to continuous signals:
i : .

=maj (x,, X, 1) =mi IR TIT , @)
'}f"ma]v (},{1’ xzr '°°x2k—1) ,— mmr (ulf uzs 113, s u‘(%{k"l),' S ( ) 7
~.| where , RS ,
o ul emax (xl, sz, 7’°’xk—1’ _xk), - , 7
u2 =max (xll xz, o._',xk_l) xk‘*'l)’ . ; ' N (3) : ‘
s e 6 ‘@' e & @ R R A s e.e : ) / o ) Rt ;
u g =max (xk, xkﬂ, xzk—2’ x2k_1 .  ( SRR 7 | : __
and Y= mai (%0 x2. . xzk_1)=ma.x(" ,v, v3. . v X ), (4)”;: . Bx
EEe o e nEel e L A S ek s
- Cgr'd.‘2/3‘ ' ‘ A
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vlfect of Pulvarizntlon on the Optiual and blectrlcul Propartias of
bertain 203 Phosphors

Optika i spektroskopiyn 19::9 Vol 7, T 4, po §70- o’ll (UanR)

70S -Cu, ZnS-uu JAL, Zna—(,u hn and othar phosphor powders were ground

for half &n hour, as 8 rasult the mean dimensions of the. powder
particles ware ‘reduced by a factor of 2-3. Luminescence experiments
were carried out on these grouid powders usinga 100 1 thick cap&cltor
filled with the phosphor mixad with silicone o0il.  Pulverization reduced .
the intensity of Dboth. ohotolumlnescence and electroluminescanve. The
difference ‘betwesn the inteasitiss of elactroluminescence of pulverized

and n0u—pa1verxzed ohos ohors decreased-with rise of the intensity and

':,frequency of ‘the exciting electric field (Fig 1) In cert2in phos phors

‘pulveriz@tion produced displaeenent of. the electrolumlnescanca spectrum

" ‘towards longer wavelenbths, this displacament was graster when the’

gard 1/2

-exciting electric field intensities ware high. “Painperature quenching -
of electroluminescance of pulverized phosphors began &t lower temperatures

than in non-pulverlzed phosphors (Fig 2j. ther ﬂule*lzat on the reil

S a.nd maama.ry p;rt:. of complex permitunty (6 and '") decreJSed st all
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T = 3 5 OV/51-7-4- 20/34 :
Effect of Pulverization on tha Ozticzl and Zleczrical Progerties of er-r:::.n Zps
Phos phors .- v o ARt R0y

fraquencies and 1nten51nes of tne aoolled elsctric neld.f In pbo o"rs
which sxhibit strong depeandences of &' and 'Y oa the fraquency and
intensity of the acplied field, such denenda"cen becorie less clear

aftar m..lver:.zaﬁon (Fig 3. »..’he'x tsmperaturs is varied . ths v=1ue= 01‘
2 and & of pulvarized Dhosphors alter to a s.uigller ‘extent - ‘than those
of nop-pulvarlzad Oho::phors. Pu1v:ar1zat1r~«1 oroduces 8lso a dacroass of -
the dark and photo-coz ducthltleb of ohos shors and & decrease in tha .
ratio ef nhotoconductlvity to dark conductlvn:y.’ 111 thesse changes - -
sre due to a- combination of the eninge-in tha varticle dimensions

and the effect of dsformations ;o oroduced. in the- phosphor particles aurlng
grinding. Ackuowlsdguant is wads to F.T. r.olo‘.oytsev for nis advice..
There are 3 figures a:d 3 rei‘erances 1 of whicn is Soviet nm 2 nghSn.

J-.... april 15,1959
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A taster method for bacteriological analysis of water )
with membrane filters.  E. M, Nisnevich and M, M. ..
Rozenblat _Lab, Prakt. (U, S. S. R.) 1639, No. 1, R
FCRrehNly Twashol used celhdoil sy platés can et

Capvesafully used as filters. S The tilters are pregad, by

8 paking 2.5 g. of the x-my plate; 50 ce. acetone and 00

" epdwine ale. - The mint is sha e, filteted through a cofton

SOlter and is then poured over a smooth 303 30 eni. glass
plate. * After drying the filter, it ix wettesl with water,
taken off the glass surface and agamn dricd between 2 herts
of filter puper, - The Glter is given the shape of “Zeiss’
titter” plates.” They are- Inwrted intn Zerw® filter and
sterilized for 1-1.5 hrs.at 1307, ° A shreet of filter paper
of the satne size is placed on the metal plate of the Zess”
filter -to give the filters the necessary strength. -~ Four
hundred expts. performed with artifically prepd. mists,
contg. B. coli commune, B, coli commumior and B. rols
aérogenes in water gave consistent results i all cases after
16- fies.- The time sequired for investigations s ges
duced to a max. of 2 hrs. giving as accurate results a<
those obtained by the stamdard method requiring miuch
longer time. 7 references, W, R. Henn
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i ROZENBLAT M.M.; SOXOV, V.I. , | .
o Testing presses by means of hydrau.'Lic loa.ding devices. Kuz.-shtam G
proizv. 1, n0.12226-29 D '62, - (MIRA 1621)
(Power" presses-—-’l‘esting) (Oil hydraulic machinery)
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. 1Z0TOV, YenNn, ROZENBLAT; M M,,, SOKOV, V I.

ht&m. proizv. .
- Friction- clutches used as sai‘ety dev:.ceso Kuz.=s o
3 no, 2:25-28 F 161, e (MIR.AlAl)_
"~ (Power pressesn-Safety appliancea) :
(Clutches (Machinery))
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 AUTHORS: Fil'kin, I.N.; Roze] MM

pITLE:  "Retinaks" in Clutches: and Brakes of Presses

' PERIODICAL: Kuznechno-shtampovochnoye proizvodstve, 1960, No. 10, pp. 28 -30
. TEXT? - "Retinaks" is a friction material developed a few years ago. by IMASh .
'AN SSSR (IMASh AS USSR) and VNITATL GKKh in joint work. Its major components are = [. .
- asbestos, barite and phenol-formaldehyde resin [Abstracter's note:  No_other com- \/ ey
‘position detalls are given]; 1t withstands -pressure of up to 50 kg/cm® on the X =
friction surface and develbps a peculiar surface layer protecting it from wear. .. . -
Tt works particularly well in heavy-duty brakes where the temperature reaches koo-- -
- 21,000°C ‘and has a étable friction coefficient of about 0.3 even in this work. ~ ' l° :
There are two "retinaks" grades Pk -24A  (FK-24A) without brass chips, andcbk'-16-" T

" (FK-16L) containing brass chips. It has become into extensive use in brakes of
aireraft wheels, walking excavators .and some other machineées, but no data are aveil-
“able on its behavior under definite work conditions, which delays its application:. S
in other machines including presses. The pressed asbestos called “"ferodo" which
is used up to now in ¢lutches and brakes of presses 1s not satisfactory, and the. .

. card 1/3
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- "Retinaks" in Clutches and Brakes of Presses - Al61/R029 .o e
friction linings have'to be replaced every 3 - 6 months, and at high temperatures

of about 200°C “ferodo":loses.its1frictionApropertieéjand?W1thstands‘bnly a pres-.

. sure of 4 - 6 kg/em?. Due to these "ferodo" properties obsolete multidisk clutch :.

- and brake designs are still being used.. In.view of this, the press laboratéry of - - .

- the "Tyazhmekhpress" plant has tested "retinaks" in comparison with "ferodo" dn a . .

- single-disk design with square and round pleces.of these materials attached.to the
disk. One (driven) disk of the 315-ton K-274A (K274A) press has been used for -
this purpose, then 'a single-disk clutch and brake. It was .stated that after a

while the "retinaks" surface became nearly mirror-smooth and its wear stabilized;, -
and the absolute wear of the insert (on both sides) was about 0.15 mm after 20,000

. brakings. This means that "retinaks" gives the possibility of using single-disk
.. clutches and brakes in presses with inserts of "retinaks". Their advantages ares ‘

- simplicity of design, better heat transfer and easier removal of the wear products, .. -
lower inertia of the driven masses and lower friction work, lower manufacturing - -
costs, economy of metal. Replacement of worn inserts is simple; i1t is only neces- =~ -
sary to shift the pressure disk 50 - 70 mm off along the shaft. The "Tyazhmekh- = =
press" plant has developed new single-disk clutch and brake designs. .Laboratory
tests led to the following conclusions. 1) "Retinaks" is 5 - 8 times more wear-
-resistant than "ferodo" in clutches and brakes. 2) Surface pressure of 10 - 15

_kg/cm® on "retinaks" can be recommended. 3) Single-disk clutches and brakes with . -

“Card 2/3
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“n=ks” irn Sluiches and Brakes of ‘Presses A161/AO2° v e
inserts ensure normal operation of a DfeSS. The fluulns surfaces of

It is necessary to con—r )

yiinaks® inser:
’ inserts require no additional machlnlng or coatlng.
retinaks" under d1fferent conditions and applﬂcatwons ‘in order to.

.ests of ¥
2 in the shortest possible time the necessary data for designers and pro- :
f a test disk used. There is i

cwevion engineers.  The article includes a dra'.umr' of

Tigure.
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MAGAZINER, V.V.; BOZENBIAT, M.M.; SOKOV, V.I.

Design of hydropneumatic safety appliances for mechanical sheet
stamping presses. Kuz.shtam. proizv. 3 no.l 23-28 Ja %61, -
: (HIRA 4: 1) ;
(Pover presses——Safety appllances)
(Sheet—metal work)
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FII.'KIN, I, N,, ROZENBLAT MoM,; . SHIROKOV E.V.

: Increasing the re]iability of the means of ccm‘l:rcllin‘D mechanica.l
‘presses. Kuzamshtam.proizv. '3 '1n0,7216-20 J1 161, : (HIRA 14.6)
. Pﬂqr presses) ©  (Autematic cox}*_l:rol), L ,
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CROLENRIAT, Frof, 5.

0The Physiological lorns of the Lhrrmal Reaction for the Aural Lab rinth in
Young Children®, Vest. Oto—rlno—l(,rlnoo_., Ho. 2, 1248,
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aosmmm, I, 8., mcmsmm, E. Re, BRUK ‘B. F.

Importance of examination of gast.ric and bronchial lav'e.ge for
tubercle bacilli. Probl. tuberko y vioskva  No. 3, .Jayqlune 50,
po 9‘12 .

l, of the Seiontific-Research Institute for Tuberculosie in Odessa.
(DirectorwsDogent Yﬂu I. Rozanbli‘b)o

| GULL 19, 5, Nove, 1950
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 ROSENELAT, M. S. , | |
Lo -.-......-,.:_;‘-_n',;-,i,;f,';-»é'-‘:'ilif':«‘:";'»'?";3‘;“*"“‘ s R ] , d oml | ]
streptoryein therapy of tuharcnloais of pbgrynx, larynx and on
cavlgyo' Vest, btorinolar, - 1214, July-Aug..50. p. 27-33 |
1. Of the Phthisiolaryngologleal Clinic of the Soientifio-
Research Institute for Tuberculosis in Odessa.
ML 19, 5, Nove, 1950
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~ ROZENBIAT, M.S. o ' ' ' o

Paralaryngeal method of administration of streptomycin in the
treatment of dysphagia in laryngeal tuberculosis, Probl. tuberk.,
Moskva no, 6:71-72 Nov-Dec 1952. (CIML 23:5):

1. Of the Phthisio-Ilaryngological Clinic (Head -- M. S. 'Bozenblat)_
of Odessa Scientific-Research Institute of Tuberculosis (Director —-

Docent Ya, I, Rozenblat).
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USSP/}’edlcinc - Tiben

"Experimental Use:of Tiben in Pulmenary and Lm'yngeal Tubm(.ulosr n Lax'yngophthisi'_g' Dept,‘.,
801-Res Toberciilosis Inst., ‘Odessa- , ot L T

Vest Otorinolar, Nc. 6, p. 79

The author presents a brief description of his exptl use cf lecn in cases ¢t pulmonary qrd
laryngeal tuberculosis. Clinical and. X-ray observations of patients treated with this .
drug revealed: a decrease in the intlammatcry process, made manifest by a decrease . in’ S

-~ cough and expectoraticn; the disappearance cf infiltrations surrcunding the 1e51cns, thelr o
induration and eventual absorpticn. In scme cases, the administration of Tibon had tc be:

- discentinued due to its toxic prcoertles made manllest by the usual’ symptoms of nausea,,u
vomltlng, headache, etc,, 1n one case, yellow Jaundlce was attrlouted dlrectly T the effect

of leon.
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ROZENBLAT, M, ., prof

1 Otogenic abscess of the parietal lobe of the brain resulting in -

serous menlngoencephalltis Vest., otorln° no,2:104-105 - '62,
, (MIRA 15:2)

-1, Iz Odesskogo instituta usovershenstvovanlya vrachey i Odesskogo
oblastnogo psikhonevrologicheskogo dispansera. '

(ENCEPHALITIS) ~ (BRAIN~.ABSCESS)  (EAR-—-DISEASES)
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ROZENBLAT, M.S.
~~ 7 Glosed wound of the skull causing unilateral disturbance of the L
sensory functions. Zhur. ush., nos. i gorl. bol. 22 no.,1:89%-91
Ja-F 162, . (MIRA 15:5)
1. Iz Odesskogo oblastnogo‘psikhonevrologicheskogo dispansera.
(SKULL~-WOUNDS AND INJURIES) (SENSES AND SENSATIONS)
~»
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'ROZENBLAT, M., kand.tekhn.nauk
=2t
Gaining altitude. Urazhd.av. - 17 no.7:4-5 J1 160, T
- S ' (MIRA 13:8) -

(&irp lanes--Take-of f)
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Brigade of communist labor. Kozh.-obuv.prom. -2 mno.l:11-13
Ja '60. - ’ ' (MIRA 13:5)
{Kiev--Shoe manufacture)
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